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Central Crops and Soils Research Station
Highmore, South Dakota
Robin Bortnem
Manager
On June 1, 2000,1 assumed the responsibilities of Station Manager for the Central
Crops and Soils Research Station. A native of South Dakota, I grew up on a farm in
the northeastern part of the state. I received both my B.S. (General Agriculture) and
M.S. (Agronomy) degrees from South Dakota State University. Starting out as an
hourly student in 1979,1 have been working with forage breeding and production in
the Plant Science Department for over 18 years. Currently I am employed as a
Research Associate II in forage breeding.
Numerous forage research experiments have been conducted at Highmore over the
past 18 years, and I have spent many a long day collecting datahere. Even though the
work wasn't always pleasant, the personnel at the Station were always helpful. I have
always been impressed with Mike Volek's work ethic and the pride he took in the
Station. Becoming Station Manager will not change the long days or tedious work
collecting forage data, but it does make me proud to become part ofa long tradition of
scientists conducting valuable research under stressful conditions.
Over 120 people attended the annual twilight tour on 28 June 2000. Dinner was fol
lowed by toinrs of the various ongoing research projects.
Dixie Volek and daughters Shandra and Sherise prepared the desserts and helped
serve the meal. The summer employees spent the day setting up for the meal and tour
and then helped with serving the meal and the cleanup afterwards. We often forget
about the work that takes place after the party is over.
Pioneer Garage of Highmore provided the pickups and trailers used for the tour.
Thanks to all that were involved in helping to make the twilight tour a success.
The research conducted each year and included in this report involves long hours by
staff from many disciplines at SDSU and the Highmore Research Farm. Their efforts
in contributing to this publication each year are greatly appreciated. Support and
input from area producers, ranchers, Advisory Board members and county Extension
educators is also greatly appreciated.
Greetings Dale Gallenberg
Head, Plant Science Department
Greetings from the Plant Science Department. This annual report represents another
year of research and Extension activity at the Highmore Research Station. As usual,
weather had its influences on the cropping season, but this only enhanced the value of
the long-term, ongoing research here at the Station. Over the 100 plus years of activity
here at Highmore, one constant has been the effect of weather and climate.
Another constant has been the dedication and hard work of staff associated with the
Station. Mike Volek continues his excellent work in taking care of the on-site, day-to-
day activities. Robin Bortnem, Research Associate in the forages project, has assumed
the position of Station Manager. One new faculty member in the Department is Amir
Ibrahim, who took over the winter wheat breeding project. Other staff in the
Department, as well as other departments at SDSU, and in other agencies, including
NRCS, continue their excellent efforts here at the station.
Finally, thanks to you for taking the time to read this annual report. We are here to
serve your needs. Please give us your comments and suggestions so we can better
accomplish that goal.
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CENTRAL SUBSTATION ADVISORY BOARD
NAME POSITION ADORESS PHONE COUNTY TERM
GreggYapp State Office 200 4th St SW, Huron, SD 57350 353-1830 NRCS
Todd Weinmann CES Educator Box36,3rd & Lincoln SW, Huron, SD 57350 352-8559 Beadle
Scott Ingel RR 1, Cavour, SD 57324 352-0438 Beadle 1999-2002
Jeff VanderWal Box 544, Faulkton, SD 57438 598-4164 Faulk 1997-2000
Becky Fortune CES Educator Box 169, Courthouse, Miller, SD 57362 853-2738 Hand
Brad Bonhorst 30910 SD Hwy 34, Pierre,SD 57501 224-1156 Hughes 1999-2002
Lyle Stewart 29945200th St, Pierre, SD 57501 224-5682 Hughes 1996-1999
Kristi Effling CES Educator Box402,116W1st,Highmore,SD 57345 852-2515 Hyde
RandyHague Highmore, SD 57345 852-2874 Hyde 1997-2000
Larr/Johnson PO Box 501, Highmore, SD 57345 852-2926 Hyde 1999-2002
Marcia Deneke Sec, CES Educator Box366, Wessington Springs, SD 57382 539-9471 Jerauld
Dennis Beckman Chairman 23268 383rd Ave., Wessington Springs 57382 539-9613 Jerauld 1997-2000
Ken Wonnenberg CES Educator 102N Main, Gettysburg,SD 57442 765-9414 Potter
LarryNagel HCR3, Box20,Gettysburg,SD 57442 765-9427 Potter 1997-2000
Phil Hamburger HC 78, Box 64A, Seneca 57473 436-6201 Potter 1998-2001
Paul Weeldreyer CES Educator Box 265, Onida, SD 57564 258-2334 Sully
Randy Johnson 31642185th St, Harrold,SD 57564 258-2576 Sully 1998-2001
Charles Todd Box 129,Onida, SD 57564 258-2419 Sully 1999-2002
Kelly Stout Dist Conserv Box484, Highmore, SD 57345 852-2221 NRCS
Mike Voiek Station Supt Highmore Research Station, PO Box 495, 852-2829 SDSU
Highmore, SD 57345-0495
Bob Davis CES Supervisor Ag Hall 134, Brookings, SD 57007 688-5132 SDSU
Dale Gallenberg Head, Plant Science!Ag Hall 219, Brookings, SD 57007 688-5123 SDSU
Robin Bortnem Mgr NPB 247, Box2140, Brookings, SD 57007 688-4958 SDSU
Kevin Kephart Director, AES Box2207, Brookings, SD 57007 688-4149 SDSU
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If you have comments or suggestions pertaining to research on the farm or questions
or input on any other matter, please write or call.
Dr. Kevin D. Kephart, Director
Agricultural Experiment Station
SDSU, Ag Hall, Box 2207
Brookings, SD 57007
(605) 688-4149
E-mail: kevin_kephart@sdstate.edu
Robin Bortnem, Research Farm Manager
SDSU, NPB 247, Box 2140-C
Brookings, SD 57007
(605) 688-4958
E-mail: robin bortnem@sdstate.edu
Dr. Dale Gallenberg, Head
Plant Science Department
SDSU, Ag Hall, Box 2207A
Brookings, SD 57007
(605) 688-5123
E-mail: dale_gallenberg@sdstate.edu
Monthlytemperature and precipitation data for the
research station during 2000.
Temperature (°F) Precipitation
Month Maximum Minimum Mean (inches)
January 31.7 9.0 20.4 0.25
February 45.2 18.6 31.9 0.45
March 55.9 27.1 41.5 0.90
April 60.9 30.8 45.9 3.25
May 74.4 46.3 60.3 3.55
June 80.8 50.9 65.8
*
July 88.4 59.3 73.9 2.17
August 90.9 61.6 76.2 1.30
September * * * 0.03
October 63.8 37.8 50.8 0.67
November 31.6 14.8 23.2 0.96
* Missing data
Special thanks to Nancy Kleinjan for her assistance in preparing this report.
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Field Evaluation of Woody Plant Materials,
Highmore, S.D., Field Evaluation Planting
DwightTober
Plant Materials Specialist, USDA/NRCS
Bismarck, N.D.
Ojectives
• Assemble and evaluate the adaptation and
performance of selected woody plant material
for field and farmstead windbreaks, wildlife
habitat, and streambank and lakeshore plant
ings in the Northern Great Plains.
• Select and cooperatively release superior cul-
tivars for increase by commercial nurseries.
Activities in 2000
A total of 144 accessions of 85 different species
are currently being evaluated. Two new entries
planted on April 17, 2000, included littleleaf
peashrub [Caragana microphylla] and Siberian
dogwood [Cornus alba 'Sibirica'). Weed control
and maintenance were good.
Broken branches and limbs resulting from snow
damage and natural dieback of some species
were pruned and removed.
All of the apricot and some entries of crabapple,
poplar, Russian olive, and other species were
removed at various times during the summer by
staff at the station.
I spent time the week of April 17 removing con
taminant species which included primarily
Siberian elm and mulberry.
Selected trees and shrubs evaluated on
September 20 included 18 accessions of 110
plants. Measurements and notes were taken on
crown spread and plant height, disease and
insect damage, drought and cold tolerance, fruit
production, survival, vigor, and snow and ani
mal damage. Greg Yapp, NRCS State Forester at
Huron, assisted with the evaluation.
• The following accessions were noted to have
superior performance: ND-1134 hybrid plum;
908041 false indigo; 9035212 sandbar willow,
and 323957 chokeberry. These selections have
also performed well at other locations and are
tentatively scheduled for cooperative release
pending further data summary and analysis.
• Final signatures were received for the formal
release of 'Legacy' late lilac. Release coopera-
tors include the USDA Natural Resources
Conservation Service and the Agricultural
Experiment Stations in North Dakota, South
Dakota, and Minnesota. Legacy has performed
well at Highmore, and data collected from the
site helped support the release of this valuable
new windbreak cultivar.
• A color release has been developed for
'Legacy' late lilac.
Summary of accomplishments
Selected accessions/cultivars which have per
formed well at the Highmore site and show
promise for additional testing and/or promotion
for conservation use include the following:
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'Cardan' green ash
'Centennial' cotoneaster
'Sakakawea' silver buffaloberry
'Indigo' silky dogwood
ND-1134 hybrid plum
ND-3902 sandbar willow
ND-1879 boneylocust
'Legacy' late lilac
'Streamco' purpleosier willow
9058862 tamarack
ND-170 cotoneaster
'Bighorn' skunkbusb sumac
14272 hybrid poplar
9069081 littleleaf linden
hybrid poplar 9069085 (Raverdeau)
9063130 river birch
9016318 Siberian elm
'Oabe' backberry
'Scarlet' Mongolian cherry
'McDermand' Ussurian pear
'Regal' Russian almond
ND-21 nannyberry
9047238 sea buckthorn
9008041 false indigo
ND-1863 boneylocust
'Freedom' blueleaf honeysuckle
'Meadowlark' forsytbia
'Midwest' Mancburian crabapple
323957 cbokeberry
ND-2103 bigbbusb cranberry
hybrid poplar 9069086 (Tbeves)
hybrid poplar (Italica strains)
9047228 pygmy caragana
This field evaluation planting site was estab
lished in 1978. Data from this planting has
been used to document the cooperative release
of the cultivars listed below.
These cultivars are currently in large-scale pro
duction and use in conservation plantings
throughout the Northern Great Plains. Several
more releases are anticipated in the near future.
Information gathered concerning plant perfor
mance assists cooperating nurseryman and
plant researchers in determining the range of
adaptation of many other accessions/cultivars
also included in the test planting.
'Cardan' green ash (1979)
'Oabe' backberry (1982)
'Sakakawea' silver buffaloberry (1984)
'Scarlet' Mongolian cherry (1984)
'Centennial' cotoneaster (1987)
'McDermand' Ussurian pear (1990)
'Homestead' Arnold hawthorn (1993)
'CanAm' hybrid poplar (1995)
'Regal' Russian almond (1997)
'Legacy' late lilac (1999)
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Regional Assessment of Herbicides to Improve Switchgrass Establishment:
Switchgrass Biofuels Project Report
Robert A. Masters
Rangeland Scientist
USDA-Agricultural Research Service, Department of Energy
South Dakota State University, University of Nebraska
and University of North Dakota
Rationale
Switchgrass has been identified by the U.S.
Department of Energy as a potential hiofuel
crop. This native warm-season tallgrass is
broadly adapted to environments that extend
from the eastern Great Plains to the east coast.
Weed interference is an important factor that
limits establishment of switchgrass from seed.
Severe weed infestations can cause complete
stand failures. Weed control during the seeding
year has been shown to improve switchgrass
establishment.
Preemergence herbicides provide a means to
control weeds during switchgrass establish
ment. Atrazine has been used to improve estab
lishment of switchgrass (Martin et ah, 1982;
Bahler et al, 1984). Vogel (1987) found that
acceptable stands of switchgrass could be estab
lished at a reduced seeding rate of 107 pure live
seed m'^ when weed interference was reduced
following atrazine application at time of planti
ng. Imazethapyr, applied at 4 oz per acre before
planted grasses emerged, provided excellent
weed control and enabled establishment of
excellent stands of switchgrass within one year
after planting (Masters et al., 1996).
Recent research conducted in eastern Nebraska
demonstrated that switchgrass establishment
was improved following application of imaza-
pic (PLATEAU) at 2 oz per acre or atrazine
(AATREX 4L) at 2 quarts per acre -i- quinclorac
(P/h../iMOUNT) at 20 oz per acre. Additional
research is needed to determine the influence of
enviromnent on efficacy of and switchgrass tol
erance to these herbicides.
Objectives
The objectives of this study are to determine
the:
(1) influence of environment on switchgrass
cultivar yield and stand establishment to
selected herbicides applied at time of seed
ing, and
(2) effect of selected herbicides on weed control
during switchgrass establishment.
Approach
Field experiments were conducted near Mead,
Neb., Highmore, S.D., and Mandan, N.D., in
2000 to assess the influence of selected herbi
cides on switchgrass cultivar establishment.
'Cave-In-Rock' and 'Trailblazer' switchgrass
were planted at a rate of 440 pure live seed m'̂
in 8 X5-m plots on May 16, 24, and 25, 2000, at
Mead, Highmore, and Mandan, respectively.
Cultivars were planted into a clean, firm
seedbed that was disked, harrowed, and culti-
packed within 14 days of planting.
Herbicides applied immediately after planting
were AATREX4L (1 and 2 quarts per acre).
Central Crops and Soils Research Station Progress Report 2000
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PARAMOUNT (5 and 10 oz per acre), PLATEAU
(2 oz per acre), AATREX (1 quart per acre) +
PARAMOUNT (5 and 10 oz per acre), and
PLATEAU (2 oz per acre) + PARAMOUNT (5 oz
per acre). Herbicide spray solutions were
applied with a tractor-mounted sprayer using
compressed air at 35 psi to deliver 20 gallons
per acre. There were four replications per treat
ment combination.
Switchgrass establishment will be determined
by measuring stand frequency of occurrence
and herbage dry matter yield. Stand frequency
of switchgrass will he determined in June 2001.
Herbage yields will be determined by harvesting
the switchgrass to a 8-cm stuhhle height in
August 2001.
Results
A visual evaluation of weed control was made
on August 1, 2000, at the Highmore site.
Herbicide effectiveness and switchgrass estab
lishment appeared to be adversely affected by
the drought conditions that occurred at the site
during June and July 2000. Control of broadleaf
and annual grasses was greatest where PARA
MOUNT was applied with PLATEAU or
AATREX.
Switchgrass stands appeared to be fair to poor,
regardless or herbicide treatments. Switchgrass
stand frequency and yields will be quantified
during the summer of 2001.
Literature cited
Bahler, C.C., K.P. Vogel, L.E. Moser. 1984.
Atrazine tolerance in warm-season grass
seedlings. Agron J 76:891-895.
Martin, A.R., R.S. Moomaw, K.P. Vogel. 1982.
Warm-season grass establishment with
atrazine. Agron J 74:916920.
Masters, R.A., S.J. Nissen, R.E. Gaussoin, D.D.
Beran, R.N. Stougaard. 1996.
Imidazolinone herbicides improve restora
tion of Great Plains grasslands. Weed
Technol 10:392-403.
Vogel, K.P. 1987. Seeding rates for establishing
big bluestem and switchgrass with reemer-
gence atrazine applications. Agron J
79:509-512.
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Determing Genetic Variation in Switchgrass
for Biomass Production in Semiarid Environments
Arvid Boe, Robin Bortnem, Dawn Gustafson, and Paula Loewe
Switchgrass [Panicum virgatum) is a native
warm-season grass that has potential as a com-
hustible and/or fermentable biomass energy
crop in the northern Great Plains. It can pro
duce large amounts of biomass in areas that sse
marginal for production of conventional grain
and forage crops. Also, it is very long-lived,
protects the soil from erosion, and provides
food and shelter for wildlife. It may even help
reduce the buildup of carbon dioxide in the
atmosphere and associated global warming by
storing carbon in its roots.
Therefore, the objective of this new research
project is to determine genetic variation within
elite populations of switchgrass for biomass
production in central South Dakota. Data col
lected over the next 2-3 years will he used to
identify the best families for use in develop
ment of new cultivars for increased biomass
production.
Methods
A nursery composed of 100 half-sib families
was established on the station during June
2000. The families were obtained from the culti
vars 'Summer' and 'Sunburst' (both released by
South Dakota State University) and high-hio-
mass-producing breeding populations from
Oklahoma State University and USDA-ARS at
Lincoln, Neb. Data collection for determining
the genetic basis for partitioning of biomass
among leaf and stem components will begin
during September 2001.
Central Crops andSoils Research Station Progress Report 2000
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Weed Control Demonstration and Evaluation Tests 2000
L J. Wrage, D. L Deneke, D. A. Vos, and S. A. Wagner
Weed evaluation and Extension demonstration
plots provide weed control data for the area
served by the Highmore Experiment Station.
The station is the primary location for evaluat
ing cheatgrass control in winter wheat, saf-
flower and millet. It has also provided herbi
cide carryover evaluations representing the
crops and situations in the area.
The tests provide data and are a source of train
ing material for Extension programs. The infor
mation is utilized in county Extension meetings
and for statewide programs.
2000 season
Cheatgrass emergence in fall was delayed due to
dry conditions. Infestations developed in early
and mid spring. Mid and late season aimual
weed emergence was reduced due to limited
precipitation. Demonstrations for herbicide
symptoms were established and timed for use at
the summer tour.
2000 data reports
The cooperation and direct assistance from sta
tion personnel is acknowledged. Field equip
ment and management of the plot areas are
important contributions to the project.
Extension educators provide assistance with
tours and utilize the data in direct producer
programs.
Weed control and crop response data are sum
marized in the following reports:
1. Cheatgrass Evaluation in Winter Wheat
2. Weed Control in Clearfield Wheat
3. No-Till Grain Sorghum
4. Safflower Herbicide Evaluation
5. Proso Millet Herbicide Evaluation
6. New Formulation of 37500
7. Simulated Drift to Corn
8. No-Till Soybean Herbicide Demonstration
Other studies initiated in 2000 include:
Soybean Herbicide Carryover to Oats
Fall Fallow Weed Control Glyphosate Products
NOTE: Data reported in this publication are results from field tests that include
product uses, experimental products or experimental rates, combinations or
other unlabeled uses for herbicide products. Users are responsible for applying
herbicide according to label directions. Refer to the appropriate weed control
fact sheet from your county Extension offices for herbicide recommendations.
Central Crops and SoilsResearch StationProgressReport 2000
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Table 1. Cheatgrass evaluation in winter wheat
RGB; 3 reps Precipitation:
Variety: Elkhorn SPRE/PRE 1st week 0.10 inches
Planting Date: 9/17/99 2nd week 0.77 inches
SPRE/PRE: 9/17/99 FPOST Istweek 0.00 inches
FPOST: 11/9/99;W.wheat 4-5 If,till; Dobr 1-3 If 2nd week 0.01 inches
SPOST: 3/28/00; W.wheat green up; Dobr .5-1 in. SPOST Istweek 0.01 inches
Soil: Clay loam; 2.4% DM; 7.2 pH 2nd week 0.45 inches
VCRR=Visual Crop Response Rating
(0=no injury; 100=complete kill)
Wibw=Wild buckwheat
Dobr=Downy brome
Comments: Wheat became more competitive as stand thickened in late spring. Light to mod
erate downy brome across plot area, somewhat streaked across plots. Considerable spring
emergence, very good downy brome control with Maverick. No significant antagonism, except
with 2,4-D tank-mix.
% VCRR % Wibw foDobr Yield
Treatment Rate/A 6/17/00 6/17/00 6/17/00 bu/A
Check — 0 G G 35
Shallow Preemergence
Treflan 10G 7.51b G 87 79 37
Preemergence
Amber .56 oz 0 87 83 38
Finesse .4 oz 0 88 78 39
Treflan 1.5 pt 0 73 68 35
Prowl 3.3 pt 0 89 81 35
Maverick .5 oz 0 92 97 39
Maverick 1 oz 0 95 98 41
Maverick .67 oz 0 64 95 43
Fall Postemergence
Maverick+X-77 .5 oz+.5% 0 75 94 41
Maverick+X-77 .67 oz+.5% 0 82 98 42
Maverick+2,4-D ester+X-77 .67 oz+1 pt+.5% 2 87 95 37
Olympus+X-77 .62 oz+.25% 0 67 88 39
Glympus+X-77 .91 oz+.25% 0 65 85 4G
Olympus+Sencor+X-77 .91 oz+4 oz+.25% 0 58 82 39
Spring Postemergence
Maverick+X-77 .67 oz+.5% 0 72 92 41
Maverick+Banvel+X-77 .67 oz+4 oz+.5% 2 96 97 38
Maverick+Ally+X-77 .67 0Z+.1 oz+.5% 0 96 97 39
Maverick+2,4-D ester+X-77 .67 oz+1 pt+.5% 7 8G 82 4G
Olympus+X-77 .62 oz+.25% 0 92 92 43
Olympus+X-77 .91 oz+.25% G 85 81 38
Olympus+Sencor+X-77 .91 oz+4 oz+.25% G 81 98 38
Olympus+2,4-0 ester+X-77 .62 oz+1 pt+.25% G 82 82 39
ISO (.05) 2 11 12 4
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Table 2. Weed control in Clearfield wheat
RGB; 3 reps Precipitation:
Variety: Clearfield FROST 1st week 0.00 inches
Planting Date: 9/17/99 2nd week O.OIinches
FROST: 11/9/99; W.wheat 4-5 If,till; Dobr 1-3 If SPOST 1st week 0.01 inches
SPOST: 3/28/00;W.wheat green up; Dobr .5-1 in 2nd week 0.45 inches
Soil: Clay loam; 2.4% DM, 7.2 pH
VCRR=Visual Crop Response Rating
(0=no injury; 100=complete kill)
Wibw=Wild buckwheat
Dobr=Downy brome
Comments: Experimental ?IMI? wheat. Evaluation of imazamox rates, timing and tank-mixes for
downy brome control. Excellent crop tolerance at 2X rates very good weed control. Data suggests
reduced crop tolerance and slight antagonism with 2,4-D tank-mix.
% VCRR % Wibw %Dobr
Treatment Rate/A 7/17/00 7/17/00 7/17/00
Check
—
0 0 0
Fall Postemergence
imazamox+2,4-D amine+MSO+28% N 4 oz+1 pt+1 qt+1 qt 17 93 73
imazamox+MSO+28% N 3 oz+1 qt+1 qt 3 96 92
imazamox+MSO+28% N 4 oz+1 qt+1 qt 0 98 91
imazamox+MSO+28% N 5 oz+1 qt+1 qt 0 97 93
imazamox+MSO+28% N 10 oz+1 qt+1 qt 0 99 99
Fall Postemergence & Spring Postemergence
imazamox+MSO+28% N & 3 oz+1 qt+1 qt &
imazamox+MSO+28% N 2 oz+1 qt+1 qt 0 99 99
Spring Postemergence
imazamox+MSO+28% N 4 oz+1 qt+1 qt 3 95 96
imazamox+2,4-D amine+MSO+28% N 4 oz+1 pt+1 qt+1 qt 2 96 89
imazamox+Starane/Salvo+MSO+28% N 4 oz+1.33 pt+1 qt+1 qt 10 99 91
imazamox+Bronate+MSO+28% N 4 oz+1 pt+1 qt+1 qt 0 99 99
imazamox+MSO+28% N 6 oz+1 qt+1 qt 12 93 78
LSD (.05) 6 2 6
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Table 3. No-till grain sorghum demonstration
Split-Block; 2 reps
Variety: Legend LM 4335
Planting Date: 5/25/00
POST: 6/22/00; Sorghum 3-5 If, 3-5 in.
Soil: Clay loam; 2.8% CM; 6.3 pH
Precipitation:
POST 1st week
2nd week
0.73 inches
0.60 inches
VCRR=Visual Crop Response Rating
(0=no injury; 100=complete kill)
Grft=Green foxtail
Wibw^Wild buckwheat
Comments: Light weed pressure. Demonstration comparing herbicide programs in grain sorghum.
Treatments included simulated drift or equipment contamination; provided visual symptomology to aid
in diagnosing field problems.
Herbicide Evaluation:
Treatment
Check
Postemergence
Buctril
Clarity
2,4-D amine
Basagran+COC
Buctril/Atrazine
LaddokS-12+COC+28% N
Marksman
Paramount+MSO
Paramount+atrazine+MSO
Herbicide Iniurv Evaluation:
Treatment
Postemergence
Accent+COC
Accent+COC
Accent+COC
Roundup Ultra+AMS
Roundup Ultra+AMS
Roundup Ultra+AMS
LSD (.05)
Rate/A
1 pt
.25 pt
.5 pt
1 qt+1 qt
2pt
2 pt+1 qt+1 qt
2pt
% VCRR
9/26/00
0
%oGrft
9/26/00
0
0
45
35
63
% Wibw
9/26/00
0
98
98
98
98
98
98
98
5.33oz+1% 0 98 97
5.33 oz+1 qt+1 % 0 98 98
Rate/A
.04 oz+.063%
.08 oz+.125%
.16 oz+.25%
.8 OZ+.05 lb
1.6 0Z+.1 lb
3.2 0Z+.2 lb
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% VCRR
9/26/00
18
23
50
0
8
30
5
Table 4. Weed control In safflower.
RGB; 3 reps Precipitation:
Variety: SF200 PPi/PRE
Planting Date: 5/25/00
PPi/PRE: 5/25/00 POST
POST: 6/22/00; Safflower 2-3 in; Grft 2 in
Soil: Clay loam; 2.1% OM; 6.7 pH
1st week
2nd week
1st week
2nd week
1.25 inches
0.70 inches
0.73 inches
0.60 inches
VCRR=Visual Crop Response Rating
(0=no injury; 100=complete kill)
Grft=Green foxtail
Colq=Common lambsquarters
Comments: Moderateweed pressure. Some crop stand reduction with some DNA treatments. Experimental
R6447, V-53482, and Authority appeared to have adequate tolerance; post grass herbicide showed excellent
crop safety.
% VCRR
Stand
Reduction %Grft %Colq Yield
Treatment Rate/A 9/14/00 9/14/00 9/14/00 lbs/A
Check — 0 0 0 924
Preplant Incorporated
Treflan 1 qt 7 98 98 1057
Treflan 2qt 28 98 98 908
Sonalan 1.5 qt 25 98 98 891
Sonalan 3 qt 23 98 98 979
Treflan+Authority 1.5 pt+4 oz 7 98 98 1042
Treflan+R6447 1.5 pt+1.25 oz 10 98 98 1056
Shallow Preplant Incorporated
Dual II Magnum 2pt 7 88 92 1128
Preemergence
Dual II Magnum 2pt 3 88 83 1177
Preemergence & Postemergence
V-53482&Poast Plus+CQC 3 0Z&1 pt+1 qt 0 98 77 1135
Authority&Poast Plus+COC 4 0Z&1 pt+1 qt 8 98 98 1197
Authority&Poast Plus+COC 8 0Z&1 pt+1 qt 8 98 98 1172
Postemergence
Poast Plus+COC 1 pt+1 qt 0 98 0 957
Assure ll+COC 8 oz+1 qt 0 98 0 1048
Select+COC 7 oz+1 qt 3 98 9 1079
Pinnacle+NIS .25 oz+.25% 0 0 94 928
Pinnacle+NIS .5 oz+.25% 0 0 97 1051
LSD (.05) 6 2 4 264
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Table 5. Proso millet herbicide evaluation
RGB; 3 reps Precipitation:
Variety: Rise POST 1st week 0.73 inches
Planting Date: 5/25/00 2nd week 0.60 inches
POST: 6/22/00; Millet 4-5 in.
Soil: Clay loam; 2.8% CM; 6.3 pH VCRR=Visual Crop Response Rating
(0=no injury; 100=complete kill)
Rrpw=Redroot pigweed
Comments: Light weed pressure. Primarily evaluation for visual crop response to herbicides. Moderate
early-season stunting for 2,4-D and dicamba.
% VCRR
Stunting %Rrpw
Treatment Rate/A 8/12/00 8/12/00
Check — 0 0
Postemergence
2,4-D amine .5 pt 2 93
2,4-D amine 1 pt 10 96
Clarity 6 oz 18 99
Peak+X-77 .5 oz+.25% 0 93
Buctril 1 pt 2 90
LSD (.05) 4 6
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Table 6. New formulation of MON-37500 for weed control
RGB: 2 reps Precipitation:
Variety: Eikhorn FALL 1st week 0.00 inches
Planting Date: 9/12/99 2nd week 0.00 inches
FALL: 11/15/99; W.wheat4-5 If,till; Dobr 1-3 If SPOST Istweek 0.45inches
SPOST: 4/6/00;W.wheatgreenup; Dobr.5-1 in. 2nd week 1.30inches
Soil: Clay loam; 2.4% DM; 7.2 pH
VCRR=Visual Crop Response Rating
(0=no injury; 100=complete kill)
Dobr=Downy brome
Comments: Plots established in site with downy brome history. Good crop stand; limited downy brome
reemergence. No adverse crop response noted on early stand or maturity.
Treatment
Check
Fall
Maverick+X-77
Mon-37525+X-77
Maverick+X-77+28% N
Mon-37525+X-77+28% N
Maverick+X-77+28% N
Mon-37525+X-77+28% N
Maverick+28% N
Mon-37525+28%N
Spring Postemergence
Maverick+X-77
Mon-37525+X-77
Maverick+X-77+28% N
LSD (.05)
Rate/A
.67 oz+.5%
1.6 oz+.5%
.67 oz+.5%+50%
1.6 oz+.5%+50%
% VCRR
7/1/00
0
%Dobr
7/1/00
0
99
97
97
99
.67 oz+.5%+100% 0 99
1.6oz+.5%+100% 0 97
.67 oz+100%
1.6 oz+100%
94
99
.67 oz+.5% 0 99
1.6oz+.5% 0 99
.67 oz+.25%+75% 0 98
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Table 7. Simulated drift on corn
Precipitation:
POST 1st week
2nci week
0.73 inches
0.60 inches
RGB; 2 reps
Variety: DK437
Planting Date: 5/25/00
POST: 6/22/00
Soil: Clay loam; 2.8% OM; pH 6.3 VCRR=Visual CropResponse Rating
(0=no injury; lOO^complete kill)
Comments: Simulated drift orequipment contamination. Purpose to demonstrate visual symptoms.
Early-season symptom evaluation.
Treatment
Check
Postemergence
Rate/A
% VCRR
8/12/00
0
Roundup Ultra+AMS .8 OZ+.05 lb 5
Roundup Ultra+AMS 1.6 0Z+.1 lb 8
Roundup Ultra+AMS 3.2 0Z+.2 lb 10
Lightning+X-77+28% N .16oz+.032%+.125 qt 5
Lightning+X-77+28% N .32 oz+.064%+.25 qt 35
Lightning+X-77+28% N .64 oz+.125%+.5 qt 93
Liberty+AMS 1.4 oz+.15lb 5
Liberty+AMS 2.8 0Z+.3 lb 5
Liberty+AMS 5.6 0Z+.6 lb 8
Gramoxone Extra+X-77 1.6 oz+.025% 5
Gramoxone Extra+X-77 3.2 oz+.05% 8
Gramoxone Extra+X-77 6.4 oz+.1% 10
Poast Plus+COC 3 OZ+.125 qt 5
Poast Plus+COC 6 OZ+.25 qt 60
Poast Plus+COC 12 0Z+.5 qt 93
LSD (.05) 8
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Table 8. No-till soybean herbicide demonstration.
Split-Block; 3 reps Precipitation:
Variety: NK S14-M7 POST 1st week 0.73 inches
Planting Date: 5/25/00 2nd week 0.60 inches
POST: 6/22/00
Soil: Clay loam; 2.8% DM; 6.3 pH Grft^Green foxtail
Rrpw=Redroot pigweed
Comments: Light weed pressure. Mosttreatments providing excellent control. Limited mid-season flush.
Additional treatments to evaluate crop tolerance to 2,4-D in no-till burndown rate 5 and 55% injury for 1 pt
and 1 qt 2,4-D ester respectively.
% Grft % Rrpw
Treatment Rate/A 8/12/00 8/12/00
Check -— 0 0
Postemergence
Roundup Ultra+AMS 1 pt+2 lb 98 95
Roundup Ultra+AMS 1 qt+2 lb 99 99
Roundup Ultra+AMS 2 qt+2 lb 99 98
Touchdown 3L+AMS 2 qt+2 lb 99 99
Touchdown 5+AMS 1.6 qt+2 lb 99 99
Glyphomax Plus+AMS 2 qt+2 lb 98 97
Poast Plus+Cobra+COC 1.5pt+.B pt+1% 97 94
Poast Plus+Ultra Blazer+COC 1.5pt+1.5 pt+1% 98 95
Poast Plus+Synchrony+COC 1.5 pt+.25 oz+1% 94 93
Poast Plus+Basagran+COC 1.5 pt+1 qt+1% 97 88
Poast Plus+FirstRate+COC 1.5pt+.3 oz+1% 95 77
LSD (.05) 2 5
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Suppressing Alternaria Blight of Safflower
With Foliar Fungicides
M. Draper, L Wrage, K. Rudan, D. Vos, S.Wagner
Safflower is a relatively pest-free crop under a
semi-arid production environment. The crop
was showing great promise as a rotational alter
native to wheat in western South Dakota. It has
shown good yield potential, and crops with
high test weight can be paid a bonus for oil con
tent.
However, as moisture and humidity increase,
Alternaria blight, caused by the fungus
Alternaria carthami, can become a serious dis
ease. Alternaria blight typically appears late in
the season and may lead to premature death of
the crop. Test weight of the seed can be
reduced, reflecting lower oil content, and infec
tions of the head can lead to discoloration of
the seed.
In 1997 and 1998, Alternaria blight was devas
tating, preventing the harvest of safflower fields
near Wall and Kadoka, S.D. Disease pressure
was greatly reduced in 1999 due to a drier and
less humid environment than in the previous 2
years.
Materials and Methods
7'rials were planted at a single location at the
Hi .;bTnore Research Farm. A widely planted
vaaei.y, SF797, was used in the study. The crop
was planted on May 25, treated on July 27, and
harvested September 14, 2000.
Four fungicide treatments were applied to the
crop at early bud and compared with an
untreated check (Table 1). Three rates of each
product were tested; rates are listed in Table 1.
Each treatment was replicated three times.
Results and Discussion
Most treatments led to a numerical increase in
yield and test weight (Table 1), but significant
differences were not observed among the fungi
cide combinations tested. Yields were much
lower than in recent years, ranging from 27.8 to
37.5 bu/A and 916 to 1224 lb/A. Folicur at 2 fl
oz/A and Bravo Weatherstik at 2 pt/A registered
the best response among the treatments in a
year with relatively little disease pressure.
Alternaria leaf blight was not as severe in cen
tral South Dakota in 2000 as it had been in
1998, but conditions were very dry. The crop
remained very short, only about two thirds the
height of the previous year. As such, both
yields and test weight were reduced.
Acknowledgements
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Table 1. Yieldand test weight response of safflower to various
fungicide treatments.
Treatment Rate Crop stage
Yield
{bo/A)
Test Weight
(mu)
Yield
(m)
Untreated t\la n/a 31.0 32.2 994.8
Folicur 2 fl oz/A Early bud 37.5 32.6 1224.1
Folicur 4fl oz/A Early bud 31.7 33.4 1054.4
Folicur 6 fl oz/A Early bud 32.0 32.9 1044.1
Tilt 2 fl oz/A Early bud 30.6 34.1 1038.1
Tilt 4 fl oz/A Early bud 28.0 33.0 916.5
Tilt 6 fl oz/A Early bud 30.2 34.2 1037.1
Quadris 0.075 lb ai/A Early bud 32.9 33.9 1102.0
Quadris 0.1 lb ai/A Early bud 29.9 34.3 1036.0
Quadris 0.1251b ai/A Early bud 27.8 33.2 917.1
Polyram 1 pt/A Early bud 32.5 34.4 1114.5
Polyram 1.5pt/A Early bud 31.5 32.9 1024.0
Polyram 2 pt/A Early bud 36.8 32.9 1215.5
LSD (0.05) NS* NS NS
Indicates means are not significantly different thanthe untreated control (Pg.os)
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Fertilizer and Soil Test Effects on Wheat Yield, Highmore, S.D.,
2000
Jim Gerwing, Ron Gelderman, Anthony BIy, and MikeVoiek
Soil testing research has shown that knowledge
of soil test levels can improve the profitability
of fertilizer use.
Profits increase if more fertilizer is used when
soil test levels are low and little or no fertilizer
is used when test levels are high. Frequently,
however, the major nutrients (N,P,K) and some
times zinc and sulfur are .ipplied without a cur
rent soil test.
This experiment was initiated to demonstrate
the effects of applying phosphorus, potassium,
zinc, and sulfur regardless of soil test. The
intent is to continue the experiment on the
same location at the Highmore Experiment
Station for a number of years. The planned
rotation is soybean and wheat. The objective is
to demonstrate soil testing's ability to predict
crop response to fertilizer and fertilizer influ
ence on soil tests.
Materials and methods
The experiment was established on a Glenham
loam soil series on the Highmore Experiment
Station in 1997. Glenham soils are deep, well
drained soils formed in friable glacial till.
Fertilizer treatments consisted of a check where
no fertilizer was applied, 70 lb/A N (46-0-0) and
70 lb/A N plus either 35 lb P (0-46-0), 50 lb/A K
(0-0-60), 25 lb S (90% elemental S), or 5 lb
Zn/A (ZnS04 - 35%). All fertilizer treatments
were broadcast by hand into the previous crop
(soybean) stubble on March 28 and incorporated
with a field cultivator. Wheat ('Oxen') was
planted in mid April.
Plot size was 25 x 50 feet. Each treatment was
replicated four times in a randomized complete
block design. Yields were measured with a
small plot combine.
Results and discussion
Soil analysis on samples taken on 10/8/99 is
reported in Table 1. The sulfur test was low in
the check, and sulfur would have been recom
mended on a trial basis. The potassium soil test
was very high and would not have been recom
mended for this year.
The 25 lb of sulfur and 50 lb of potassium
applied the last 2 years raised the soil tests 28
lb and 59 ppm, respectively. The 35 lb of phos
phorus applied in 1997, 1998, and 1999 raised
the P test from 13 ppm in the check to 17 ppm.
Ten pounds of phosphorus would have been
recommended for wheat this year.
The zinc test was raised from 0.98 ppm to 3.00
ppm by the 5 lbs of zinc applied three times.
The check zinc test (0.98 ppm) was in the high
soil test range. No zinc would have been rec
ommended regardless of soil test, however,
since wheat is usually not responsive to zinc.
The residual soil nitrate test after the 1999 soy
bean crop was 39 and 40 lb/A 2 feet in the 70 lb
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N treatment and O N treatment, respectively
(Table 1). These are average nitrate levels for
following a soybean crop. Nitrate soil tests
were not higher where N was applied to the
soybeans because this crop uses the fertilizer N
before fixing N.
Wheat yields, protein, and test weights are list
ed in Table 2. The 70 lb of applied nitrogen did
not significantly increase yields, even though
our set yield goal of 50 bu/A was achieved.
Apparently nitrogen credit from the soybeans
and good moisture conditions early in the sea
son resulted in the release of enough nitrogen
from organic material to reach 50 bu of wheat.
Protein concentration, however, was increased
1.7% from 13.5% in the O N treatment to an
average of 15.1% for the N treated plots.
Phosphorus application increased yield signifi
cantly, although only 3 bu/A. The phosphorus
soil test was in the lower end of the high range,
and a small recommendation of phosphorus (10
lb/A) would have been made by the SDSU soil
testing lab. Observations at the 5-leaf stage also
showed increased growth in the phosphorus
treated plots.
Potassium, zinc, and sulfur treatments did not
increase yield or protein. Soil test levels were
high enough that no general recommendation
that they be applied would have been made.
This site will be rotated back to soybean in
2001. Similar fertilizer treatments (N rate will
change) will be applied to the same plots.
Yields and soil tests from the previous 3 years
of this study can be found in the 1997 - 1999
Highmore annual reports or in the 1997-1999
SDSU Plant Science Department Soil/Water
Science Research Annual Report, TB 99.
^ble 1. Soil test levels, Highmore, 2000. Table2. Wheat yield, protein and test
SoilTest^
weight, fertilizer trial, Highmore, 2000.
Check Treated
Nitrate, lb/A Fertilizer Treatment Yield Protein Test Wt
0-6 in 14 12
lb/A bu/A % Ib/bu
Bin.-24 in 25 28 0 47 c 13.5 c 56.9 a
Sulfur, lb/A 70 N 49 cb 15.0 ab 55.9 b
0-6 in 6 8 70 N + 35 phosphorus 53 a 14.8 b 55.0 d
6 in.-24 in 12 18 70 N + 50 potassium 52 ab 15.3 ab 56.6 a
Phosphorus, ppm 13 17 70 N + 25 sulfur 48 c 15.4 a 55.5 be
Potassium, ppm 499 558 70 N + 5 zinc 48 c 15.4 ab 55.0 cd
Zinc, ppm 0.98 3.0 Pr.>F 0.02 0.0001 0.0007
OM, % 2.9
pH 6.9 LSD (.05) 2.8 0.6 0.5
Salts, mmho/cm 0.5
1 Sampled 10/8/99
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2000 Small Grain Variety Performance Trials
R. G. Hall, K. K. Kirby, and L Hall
This is a report of the 2000 Highmore Research
Farm performance trials for hard red spring
wheat, spring barley, and winter wheat varieties
conducted by the SDSU Crop Performance
Testing (CPT) program. These spring grain tri
als were seeded and harvested by L. Hall,
research associate, SDSU Oat Breeding Project,
and the winter wheat trial by the SDSU Winter
Wheat Breeding Project led by Dr. Amir
Ibrahim.
Experimental procedures
Four replicates of each entry were seeded into
plots measuring 5 x 20 feet and later cut hack to
a uniform dimension prior to harvest. Either
cone-drill seeder (spring grain trials) or a no-till
seeder (winter wheat trial) with a spinner
directing seed to seven seed tubes spaced on 7-
inch rows was used to seed the trials. The
pure-live-seed for each entry was determined
and all plots were seeded at 1.2 million PLS per
acre. The spring trials were seeded on April 13,
2000, into a Trent silt loam previously cropped
to soybeans. The winter wheat trial was seeded
on September 21-22, 1999.
Measurements of performance
Yield (bu/A) and bushel weight (lb) values are
an average of four replicates. Yields are adjusted
to 13.5% grain moisture (dry matter basis) and
bushel weights of 60 (wheat), or 48 lb (barley).
Grain protein values are obtained from one sam-
pie per entry and are determined by NIKS meth
ods. Yield, bushel weight, and grain protein
values are reported for year 2000 and for 3 years
(1998-2000).
Performance results
Hard red spring wheat yields (Table 1) averaged
22 bu/A in 2000 and 32 bu/A for 3 years. In
2000, the entries Forge, Ingot, Parshall, Feeder,
Sharp, SD3348, SD3367, SD3411, and SD3506
are in the top-yield group (TYG). Over the
longer 3-yr period, ten entries are included in
the TYG.
In 2000 the bushel weight average was 53 lb; for
the 3-year period it was 57 lb. The top-bushel
weight entries are Alsen, Forge, Ingot, SD3367,
SD3475, SD3496, SD3506, SD3522, and N96-
0144. Over the longer 3-yr period, Butte 86,
Forge, Hamer, Ingot, Oxen, Parshall, Sharp, and
2375 are the top-bushel weight varieties.
In 2000 the entries 2375, SD3348, SD3522, and
ND709-9 have the highest grain protein values,
while Butte 86, Ember, Ingot, Ivan, SD3475, and
SD3496 have the lowest protein values.
In 2000, the entries Forge, Ingot, Parshall,
Sharp, and SD3348 have the best combination
of yield and bushel weight performance.
Barley yields (Table 2) averaged 37 bu/A for
year 2000 and 60 bu/A for 3 years. In 2000,
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Logan was the only entry in the top-yield group.
Over 3 years there were no significant yield dif
ferences among the seven entries tested. In
2000, the bushel weight average was 41 lb and
for the 3-year period it was 45 lb. The top-
bushel weight entries this year are Lacey,
Conlon, Mnbrite, Robust, and ND16461. Over 3
years there were no significant bushel weight
differences among the seven entries tested.
In year 2000, Conlon and Mnbrite have the
highest grain protein values; while Foster and
Excel have the lowest protein values.
In 2000, the entry Logan has the best combina
tion of yield and bushel weight performance.
Hard red winter wheat yields (Table 3) aver
aged 77 bu/A for year 2000 and 65 bu/A for 3
years. In 2000, the varieties Alliance, Culver,
Jagger, Millennium, NuPlains, Trego, Wesley,
2137, and the Quantum hybrids 7406, 7463,
7588, and 9806 are in the top-yield group
(TYG). Over 3 years the varieties Alliance,
Culver, Jagger, Vista, Wesley, and 2137 are in
the TYG.
In 2000 the bushel weight average was 41 lb
and for the 3-year period it was 45 lb. The
statewide top-bushel weight entries for year
2000 are Crimson, NuPlains, and Trego. Over 3
years there were no significant bushel weight
differences among the seven entries tested.
On a statewide basis this year, Roughrider,
Cougar, Tandem, Harding, Hondo, and Rose
tended to have the highest grain protein values;
while Alliance, the Quantums 7406 and 9806,
Trego, and 2137 tended to have the lowest pro
tein values.
Over the last 3 years the varieties Alliance,
Culver, Wesley, and 2137 have been the best
performing entries at this location.
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Table 1. Hard red spring wheat variety testing yield averages for 1 year and 3 years and
statewide averages for relative maturity, protein, bushel weight, and plant height, 1998-2000.
Bushel Statewide Average-
Yield Weight Prot Bel Grain Bu Pit
Variety •00 3-yr •00 3-yr •00 Hdg Prot Wt Ht
•bu/A - -lb - % day % lb inch
Alsen 22 55+ 15.1 3 16.1 59 30
Argent-(W) 22 30 53 55 14.2 3 15.8 57 31
Butte 86 21 33+ 53 57+ 13.0 0 15.0 58 31
Chris,CK 17 23 48 53 15.0 3 16.1 55 35
Ember 22 35+ 54 56 13.0 1 14.2 58 30
Forge 23+ 37+ 55+ 58+ 12.2 -1 14.6 59 31
Hamer 19 30 54 57+ 13.9 5 15.3 58 28
HJ98 18 27 50 54 14.0 4 15.1 57 28
Ingot 24+ 33+ 57+ 60+ 13.1 -1 15.2 61 32
Ivan 21 32 54 56 13.1 5 13.9 58 27
McVey 20 49 14.1 6 14.1 56 31
Norpro 20 53 13.8 5 15.0 57 30
Oxen 22 33+ 54 57+ 13.9 2 15.5 58 28
Parshall 28+ 33+ 54 57+ 14.3 4 15.6 59 33
Reeder 25+ 33+ 54 56 15.0 3 15.7 58 29
Russ 21 35+ 51 56 14.2 2 15.2 58 32
Saxon 21 31 51 55 14.7 5 15.2 56 29
Sharp 24+ 35+ 54 58+ 14.4 0 15.1 59 32
2375 21 31 54 58+ 16.2 2 15.2 58 29
SD3348 27+ 36+ 53 58 16.0 - 15.7 59 30
SD3367 24+ 55+ 14.6 - 15.9 59 31
SD34n 24+ 53 13.5 -
SD3475 21 55+ 13.3 -
SD3496 22 55+ 13.2 -
SD3506 24+ 56+ 13.9 -
SD3518 22 54 14.0 -
SD3522 22 55+ 15.5 -
N96-0144 20 55+ 14.0 -
ND709-9 18 53 15.8 - 16.2 58 32
Test avg.: 22 32 53 57 14.1 15.2 58 30
LSD (5%): 4 4 2 3
CV (%): 14 12 2 2
- A hard white (W) spring wheat.
+ Entry is in top-yield or top-bushel weight group.
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Table2. Barley variety testing 1-year and 3-year yield averages and statewide
3-year averages for relative maturity, protein, bushel weight, and plant height
far 1998-2000.
Statewide Average
Yield BuWt Rel Grain Bushel Pit
Variety •00 3-yr •00 3-yr Hdg Protein Wt Ht
-bu/A - -lb- day pet lb inch
Lacey 42 42+ 0
Conlon 39 61+ 46+ 47+ 0 14.1 49 30
Mnbrite 32 55+ 43+ 46+ 2 14.1 47 33
Drummond 33 40 2
Logan 49+ 65+ 39 45+ 2 13.4 47 30
Foster 31 63+ 38 43+ 2 12.3 45 32
Stander 29 56+ 39 44+ 3 12.7 46 31
Excel 35 65+ 39 44+ 3 12.5 45 32
Robust 36 56+ 42+ 46+ 3 13.4 46 33
ND16461 41 44+
Test avg.: 37 60 41 45 13.0 47 31
LSD (5%): 5 NS# 5 NS
CV (%): 10 7 8 5
+ Entry is in top-yield or bushel weight group.
# Values within a column are not significant (NS).
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Table 3. Hard red winter wheat variety testing yield averages for
1 year and 3 years and statewide averages for relative maturity,
protein, bushel weight, and plant height, 1998-2000.
Statewide
average
Yield Relative Grain Bu
Variety •00 3-yr Heading Prot Wt
- bu/a - day % lb
Alliance 86+ 71+ 2 12.0 59
Arapahoe 78 64 3 13.0 59
Cougar 70 2 13.8 60
Crimson 74 60 5 13.4 61
Culver 87+ 74+ 3 12.9 59
Harding Ti 59 5 ;3.6 60
Hondo Tl 3 13.6 60
dagger 84+ 70+ 0 13.2 59
Millennium 87+ 4 12.9 59
Nekota 78 69 2 12.8 59
NuPlains~W 86+ 3 12.7 61
Quantum 7406~H 87+ - 12.2 59
Quantum 7463~H 94+ - 12.5 60
Quantum 7588~H 93+ 2 12.3 59
Quantum 9806-H 88+ - 12.8 60
Ransom 68 61 5 13.2 58
Rose 65 61 5 13.6 60
Roughrider 59 48 6 14.1 60
Scout 66 67 51 2 13.1 60
Seward 62 56 7 12.9 58
Siouxland 72 61 3 13.4 58
Tam-107 77 67 0 12.8 59
Tandem 79 64 4 13.7 60
Trego~W 88+ 3 12.4 61
Vista 80 74+ 2 13.1 59
Wesley 86+ 76+ 2 13.3 59
Windstar 74 68 5 12.8 58
2137 84+ 76+ 3 12.5 60
Test avg.; 77 65 12.1 60
LSD (5%): 11 6
CV (%): 8 8
~ A hybrid (H) or white (W) wheat variety.
+ Entry is in top-yield or top-bushel weight group ,
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2000 Alfalfa Production
Vance Owens, Robin Bortnem, and Dawn Gustafson
Selection of an alfalfa cultivar to meet your spe
cific needs can be a daunting process. There
are numerous cultivars on the market plus new
releases annually.
Even though our yield trial doesn't contain all
available cultivars, it should be a helpful tool in
identifying cultivars suitable for your specific
needs. Table 1 provides forage production data
from 14 different cultivars currently available.
Tons of dry matter yield are shown for two indi
vidual cuttings in 2000, total production for
1999, and a cumulative total for 1999 and 2000.
Cultivars are ranked from highest to lowest
hased on the 2-year production total. The least
significant difference (LSD) listed at the bottom
of the table is used to identify significant differ
ences between the cultivars. If the difference in
yield between two cultivars exceeds the given
LSD, then they are significantly different,
Alfalfa was sown in May 1998 at a seeding rate
of 15 lb pure live seed (PLS)/acre. Experi
mental design consists of six replications in a
randomized complete block. Fifty pounds of
super phosphate (P2O5) was applied preplant,
as was Treflan for weed control. Soil fertility
levels were adequate, according to recommen
dations from the South Dakota State Soil
Testing Laboratory.
Plots were harvested once in the establishment
year, three times in 1999, and twice in 2000.
Fresh herbage weights were obtained in the
field immediately following plot removal with a
sickle-type harvester. Random subsamples from
the fresh herbage were taken to determine per
cent dry matter. Data were analyzed by analysis
of variance, and yield differences among culti
vars were tested by the LSD procedure at the
0.05 level of probability (Table 1).
Total forage production for the 2000 growing
season at the Highmore Station ranged from
1.45 to 2.00 tons of dry matter per acre, down
significantly from 1999 due to inadequate mois
ture.
CentralCropsand Soils ResearchStation ProgressReport2000
•28'
Table 1. Forage yield of 14alfalfa cultivars entered in the South Dakota State
Universityalfalfa testing program. Trialis located at the Central Research
Station at Highmore, S.D.
Alfalfa Entries
2000
23 May 6 Jul Total
Tons Dry Matter/Acre
1999
Total
2-year
Total
WL324 1.49 0.51 2.00 4.24 6.24
MagnumV 1.34 0.37 1.70 4.31 6.01
Pioneer Brand 53Q60 1.47 0.46 1.93 4.07 6.01
WL325HQ 1.27 0.50 1.78 4.09 5.87
Husky Supreme 1.31 0.28 1.59 4.17 5.76
DK140 1.28 0.37 1.65 4.07 5.72
Goldrush 747 1.33 0.42 1.76 3.95 5.71
TMF421 1.21 0.28 1.49 4.18 5.68
WL 232HQ 1.32 0.37 1.69 3.98 5.67
Garst620 1.24 0.33 1.56 4.11 5.67
Vernal 1.18 0.27 1.45 4.13 5.58
Pioneer Brand 53V63 1.22 0.37 1.58 3.83 5.41
TMFMultiplier II 1.24 0.28 1.52 3.83 5.35
Frontier 2000 1.26 0.35 1.61 3.56 5.17
Mean 1.28 0.35 1.63 4.03 5.66
Maturity(Kalu & Fick) 3.5 4.6
LSD (P=0.05) 0.29 NS NS 0.37 NS
CV (%) 19.6 57.5 26.4 8.0
NS=not significant at 0.05 level of probability
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Influence of Planting Date on Arthropod Infestations
and on Growth and Yield in Winter Wheat, 1999 - 2000
Louis Hosier and Walter Riedell
Northern Grain Insects Research Laboratory, USDA-ARS, Brookings
Summary
1. More cereal aphids infested winter wheat
sown on early and middle planting dates
than wheat sown at the latest planting date.
Yellowing of the leaves of seedlings in the
autumn was more prominent within plots of
the early and middle planting dates.
2. Incidence of damage to wheat seedlings by
chewing insects was less than 5% in all
plots; defoliation was estimated to he less
than 1%.
3. Early-planted wheat had the thinnest canopy;
middle-planted wheat had the thickest
canopy, according to leaf-area indices.
4. Yield and test weight of winter wheat were
greatest for the late planting, intermediate
for the middle planting , and least for the
early planting date.
Date of planting for winter wheat can have a
substantial influence on arthropod infestation,
disease incidence, and, consequently, plant
growth and yield. Infestation of seedling winter
wheat by cereal aphids can reduce yield and
lead to infection with barley yellow dwarf
virus. Grasshoppers, crickets, and other insects
can also damage winter wheat. Severity of
insect damage can be limited by delaying the
planting date, but specific information is not
available for South Dakota farmers.
Objectives
The objectives of our study were to characterize
insect infestations and their damage, and to
measure the growth and yield of winter wheat
planted on three different dates.
Methods
'Roughrider' winter wheat was sown at three
different planting dates ("early", Sep 9; "mid
dle," Sep 18; and "late," Sep 27, 1999) at the
Central Research Station at Highmore. Planting-
date treatment plots (32 x 115 ft) were arranged
in a randomized complete block design with six
replicates. Seed was sown using a Kirschman
drill roughly 1-inch deep in furrows 12 inches
apart. All seed was treated with fungicides
(mixture of 17% AI carboxin and 17% AI thi-
ram, 3.5 fl oz (product)/cwt) to prevent seed-
and soil-borne diseases. Fertilizer (46-0-0 (N-P-
K), 100 lb/A) was applied at planting.
Aphid counts and damage by chewing herbi
vores. Seedling wheat was sampled for aphid
infestations and chewing insect damage over
four sampling dates: Sep 27 (only plots of early
and middle planting dates), and Get 12, Nov 4,
and Nov 22. On each date, we sampled 25
tillers (from five groups of five plants) per plot.
For each 25-tiller sample, we counted the num
ber of cereal aphids per tiller and the number of
plants damaged by herbivores with chewing
mouthparts (i.e., insects such as grasshoppers,
wireworms and cutworms, or small mammals).
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We cla'^sified tillers as damaged by chewing
herbiv s 1) if the tips or margins of leaves had
uneve; Iges, irregular holes or skeletonization;
2) if til. -s were severed near the ground; or 3)
if some combination of these signs of damage
was present. Aphids were sampled (25 tillers
per plot) again on 25 May 2000 to determine
spring-early summer infestation levels.
Grasshoppers and crickets. We sampled for
grasshoppers and crickets both within and
along the margins of treatment plots on Sep 27
and Oct 12, counting the number of grasshop
pers and crickets seen as a sampler walked
along a 20-m transect within each plot on each
sampling date. Grasshoppers and crickets seen
moving into or out of an approximately 2-ft-
wide swath along each transect were counted.
We sampled for grasshoppers and crickets along
field margins (i.e. grass alleys) on each sam
pling date by making 40 pendular sweeps with
a 15-inch (diam) net along a transect parallel to
and approximately 15 feet from the east, west,
north, and south margins of the research plots.
Leaf area measuren :ts. The ratio of wheat-
leaf area to the grou . area upon which the
wheat was grown Wc: measured using the leaf-
area index (LAI) feature of the LAI-2000 crop
canopy analyzer on May 31, 2000. An above-
canopy reference measurement was used as a
benchmark for four within-canopy measure
ments per plot. Data were averaged across treat
ments and standard deviation of data means
calculated using Excel spreadsheet software.
Yield data. Plots were harvested by hand July
14 and by Massey-Ferguson 8XP combine July
22. Hand-harvest yield was derived by taking
three 1-foot sections of row per plot. Plants
w^ re cut at the ground level by scissors.
Leaves, stems, and grain heads were placed into
paper hags and dried to ambient humidity in a
greenhouse. The number of heads was deter
mined, and the grain was manually separated
from the chaff. Total grain weight and 100-ker-
nel weight was then measured. Data for grain
yield in bushels per acre was extrapolated from
the 1-foot grain-harvest samples. Test weight
and moisture content of grain combined over
date of planting treatments were measured
using a Dickey-John seed tester.
Combine yield was taken from two 6-ft-wide
combine strips within each plot; exact measure
ments of strips were made immediately after
each combine pass. Moisture was measured for
each combine strip sample, and yield data was
adjusted to the equivalent weight at 13.5%
moisture. Test weight and moisture content of
grain combined over date of planting treatments
were measured using a Dickey-John seed tester.
Results
Aphids. Cereal aphid populations in the early
and middle plantings began and then increased
at similar levels throughout the fall, with popu
lations peaking slightly higher in the early plots
on the last sampling date (Fig. 1). Late-planted
wheat had low cereal aphid populations
throughout the fall. Leaf yellowing was visible
in early and middle plantings by early Novem
ber, but was not apparent in the late-plantings
during autumn.
Fig. 1.Number of cereal aphids on 25 tillers per plot of
early, middle, and late plantings of winter wheat,
autumn 1999.
^'Planing Dae #1 (Sep 8)
ttPlathg Dae l^(Sep. 18)
Ptanihc Lae #3 (Sep. 27)
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Aphid infestations the following spring (during
the boot to head-emergence stages) did not dif
fer among plantings, even though the number of
aphids in the plots of the early planting were
seemingly lower: early 15.2 (± 3.8), middle 32.8
(± 7.1), and late 32.2 (± 11.4) aphids per tiller
(average (± standard error)).
Damage by chewing herbivores. Chewing her
bivores damaged wheat seedlings, but the inci
dence of damage was always less than 5% in all
plots. Most damage consisted of leaves with
uneven edges on tips or margins, irregular-
shaped holes, or tillers that had been severed
near the ground. Overall, we estimated that less
than 1% of the leaf area of wheat seedlings was
defoliated.
Grasshoppers and crickets. We did not detect
any grasshoppers or crickets along plot tran
sects, and we did not collect any grasshoppers
or crickets from field margins. These findings
are consistent with the minimal damage to win
ter wheat by chewing insects.
Leaf area. At the time of leaf-area measure
ments, wheat in the early-, middle-, and late-
planted treatments was in the anthesis (flower
ing), heading, and boot/early heading stages of
development, respectively. The early-planted
wheat had the thinnest canopy, whereas the
middle-planted wheat had the thickest canopy
(Table 1). Late-planted wheat had crop canopy
characteristics that were intermediate to the
early- and middle-planted treatments.
Yield. Grain yield by hand harvest showed that
late-planted wheat had the greatest yield, fol
lowed by the middle and early planted treat
ments (Table 1). Late-planted wheat also had
the greatest test weight, heaviest 100-kernel
weight, greatest number of total seeds per row-
foot, and fewest heads per foot of row. Early-
planted wheat had the lowest test weight, light
est 100-kernel weight, and fewest total seeds
per row-foot. Yield results from the middle
planting date were generally between those of
the early- and late-planted treatments.
Results from combine harvest samples were
similar in rank order of treatments to those for
hand harvest, as both yield and test weightwere
greatest for the late planting, intermediate for
the middle, and least for the early planting.
Estimates of test weights were comparable
between hand- and combine-harvest, but yield
estimates by combine were considerably less
than those obtained by hand harvesting grain.
Acknowledgment
We thank Mike Volekfor help in establishing
our winter wheat plots. Dave Schneider, Kurt
Dagel, Erika Zink, and Rebecca White assisted
in plant sampling.
Central Crops andSoilsResearch Station Progress Report 2000
•32'
Table 1. Yield results from hand harvest of 'Roughrider' winter wheat, 14July2000, Central
Research Station, Highmore.
Planting^ Crop canopy^ Total heads Total seeds Seed weight Yield'̂
(LAI) (per foot of row) (g per 100 seeds) (bu acre'0
1.9 (0.5)§ bTiB) 886 (42) 2.0 (0.3) 3M5)
Middle 2.6(0.8) 59(11) 915(233) 2.2(0.4) 39(15)
Late 2.2(0.5) 51 (9) 920(139) 2.5(0.3) 44(9)
^ Values represent average (± standard deviation) for6 replicates per planting ofwinterwheat
(early = Sep 9,middle =Sep 18, and late =Sep 27,1999).
Crop canopy characteristics were measured with a LAI-2000 leaf area index (LAI) meter on
May 31,2000.
Data were obtained by hand harvest Test weights were 56.2,58.5, and 60.2 lb bu"^ for early,
middle, and late planting dates, respectively.
Table 2. Yield results from combine harvest
of 'Roughrider' winter wheat, 14July 2000,
Central Research Station, Highmore.
Planting Yield Test weight
bu acre'^ lb bu'^
Early 21.6 (3.8) 57.1 (0.2)
Middle 29.8 (5.0) 57.3 (0.2)
Late 33.6 (3.7) 57.7 (0.1)
Values represent an average (±standard
error) for 6 replicates per planting of winter
wheat (early = Sep 9, middle = Sep 18,and
late = Sep 27,1999).
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Influence of Planting Date on Arthropod Infestations
and Plant Damage in Winter Wheat, Autumn 2000
Louis Hosier, Northern Grain Insects Research Laboratory, LISDA-ARS, Brookings
Summary
1. Cereal aphids were virtually absent in winter
wheat plots.
2. Chewing herbivores (e.g., grasshoppers) dam
aged from 22 to 71% of wheat seedlings. Des
pite the high incidence of damage, defoliation
was limited to only about 5% of the leaf area of
seedlings among plots and across sampling
dates.
Yield of winter wheat can be reduced following
infestation of seedlings by arthropod pests such
as cereal aphids and by damage from grasshop
pers and other chewing insects. Cereal aphids
can also infect wheat plants with barley yellow
dwarf virus.
Severity of arthropod infestations is generally
affected by planting date, but specific differ
ences in infestation levels have not been deter
mined for various planting dates of winter
wheat. Our objective was to measure arthropod
population levels and herbivore damage to win
ter wheat planted over three dates.
Methods
'Crimson' winter wheat was sown at three dif
ferent planting dates ("early," Aug 31; "middle,"
Sep 11; and "late," Sep 25, 2000) at the Central
Research Station at Highmore. Seed was sown
about linch deep using a Kirschman drill in
12-inch wide furrows. Seed was treated with
fungicides (mixture of 10% AI carboxin and
10% AI thiram, 6.8 fl oz (total product)/cwt) to
limit several seed- and soil-borne diseases of
wheat. Treatment plots (30 x 60 ft) were
arranged in a RCB with four replications.
Fertilizer (46-0-0 (N-P-K), 100 lb ac-1) was
applied at plaiiting.
Aphid counts and damage by chewing herbi
vores. Seedling wheat was sampled for arthro
pod infestations and chewing insect damage on
Sep 15 (early plots only), Oct 12 (early and
intermediate plots), and Oct 25 (all plots). On
each sampling date, we sampled 25 tillers (from
five groups of five plants) per plot. For each 25-
tiller sample, we counted the number of cereal
aphids per tiller and the number of plants dam
aged by herbivores with chewing mouthparts
(i.e., insects such as grasshoppers, wireworms
and cutworms, or small mammals). We classi
fied tillers as damaged by chewing herbivores
1) if the tips or margins of leaves had uneven
edges, irregular-shaped holes, or skeletoniza-
tion; 2) if tillers were severed near the ground;
or 3) if some combination of these signs of dam
age was present.
Grasshoppers and crickets. We sampled for
grasshoppers and crickets both within and out
side of the treatment plots, counting the number
of grasshoppers and crickets seen along a 50-
foot transect within each plot on each sampling
date. Grasshoppers were collected from field
margins (i.e. grass alleys) on each sampling date
by making 40 pendular sweeps with a 15-inch
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(diam) net along a transect parallel to and
approximately 15 feet from each margin. Grass
hoppers collected from each field-margin uan-
sect were placed into separate plastic bags and
identified later in the laboratory.
Results
Emergence of wheat seedlings was very spotty.
On Get 12, emergence was uneven among plots,
with averages of 132.0, 44.0, and 3.8 plants per
15 row-ft, respectively, for the early, middle,
and late plantings. We removed about 20 seeds
from each planting and examined them. None
of the seeds showed any signs of herbivore
damage.
The land on which the plots were situated had
not received measurable rainfall for about 8
weeks. The absence of herbivore damage cou
pled with the lack of rainfall, and subsequently
dry seedbed, suggest that poor emergence was
likely due to inadequate water for imbibition
and germination of the wheat seeds.
Aphids. Cereal aphids were scant in the wheat
plots, with only two corn leaf aphids found on
Sep 15 in an early-planted plot and one bird
cherry-oat aphid found on Oct 25 in a plot of
the middle planting.
Damage by chewing herbivores. Chewing her
bivores damaged from 22 to 71% of wheat
seedlings (Table 1). The vast majority of the
damage across sampling dates and treatments
consisted of leaves that had tips or margins
with uneven edges, irregular-shaped holes, or
both. However, on Sep 15, 8% of tillers from
early-planted wheat seedlings had leaf-skele-
tonization caused by an undetermined -pecies
of flea beetle (Colonptera: Chrysomeli .
Alticinae), whici'. -a observed producxug such
damage during bnai intermissions in our sam
pling.
On Oct 25, <4 percent of tillers in the early and
intermediate treatment plots had leaves with
limited, elongate skeletonization resembling but
not entirely consistent with that caused by flea
beetles. The cause of leaf skeletonization on
this date is unclear. None of the tillers sampled
had been severed near the ground, and none
had signs of more than one type of damage by
herbivores.
Defoliation ranged considerably in severity, but
most was confined to a small tip or section of a
single leaf, and it only rarely reached a maxi
mum that spanned large portions of two leaves.
We estimated that, across the entire range of
damage, only 5% of the leaf area of wheat
seedlings was defoliated. This level of defolia
tion was consistent among plots and across
sampling dates.
Grasshoppers and crickets, in-plot transects. A
mean of 12.5 grasshoppers were seen per 50-ft
transect in early-planted wheat plots on Sep 15,
whereas from only 0.25 to 1.75 grasshoppers, on
average, were seen per transect among treatment
plots on Oct 12 and 25. Despite the drastic
drop in the mean number of grasshoppers per
plot-transect on the latter two sampling dates,
the incidence and degree of defoliation, some
perhaps attributable to grasshoppers, remained
within a relatively narrow range.
Grasshoppers and crickets, field margins.
Grasshoppers collected along field margins
were exclusively adults and predominantly red-
legged grasshoppers, Melanoplus femurrubrum
(DeGeer). The greatest number collected (aver
age of 4.0 per 40 sweeps] from field margins
occurred on Sep 15.
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Table 1. Percent of wheat seedlings damaged by chewing herbivores and numbers of
grasshoppers and crickets per 50-ft. plot-transect. Central Research Station, Highmore,
Autumn 2000.
Number grasshoppers and crickets
Percent damaged plants per 50-fttransect per plot
per sample date per sample date
Planting 15Sep 12 0ct 25 0ct 15 Sep 12 0ct 250ct
Early 56 69 59 12.5 4.0 1.8
Middle - 71 68 - 4.0 0.5
Late - - 22 - - 0.3
Values represent an average offour replicates per planting (early, Aug 31; middle, Sep 11;
and late Sep 25,2000).
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Winter Wheat Breeding and Genetics
Amir Ibrahim, Steve Kalsbeck, and Rich Little
Summary of activities
The Winter Wheat Breeding and Genetics
Program utilizes the Highmore Research Station
primarily for early-generation testing and evalu
ation of advanced-generation lines. The breed
ing program also conducts field trials at several
other sites throughout South Dakota.
Highmore Research Station trials conducted in
2000 included:
1. The GET Variety Trial, under the overall
coordination of Bob Hall. The trial included
45 entries, consisting of 30 released varieties
(including new releases from other states),
11 advanced experimental lines from our
program, 3 experimental lines from
Nebraska, and one experimental line from
Kansas. This trial was also grown at 13
other sites in South Dakota. Prior to cultivar
release, promising elite lines must be grown
in the CPT Variety Trial for 3 years to accu
rately measure potential performance across
a range of environmental conditions.
2. The South Dakota Advanced Yield "D-ial
(AYT), with separate nurseries for hard red
and hard white lines. The AYT Red nursery
included 40 entries, consisting of 30
advanced experimental lines and 10 checks.
The AYT White nursery included 23
advanced lines, 3 hard white varieties from
other breeding programs, and 4 hard red
checks. The AYT nurseries were also grown
at five other sites in South Dakota. Each
year, three to six superior experimental lines
are selected from these nurseries and
advanced to the CPT Variety Trial and the
Northern Regional Testing Program.
3. Early-generation F2-bulk populations, con
sisting of 346 different cross combinations.
Undasirahle F2 populations are eliminated
from the program based largely on visual
observations, pedigree and parental charac
teristics, and bulk yield. Desirable F2 popu
lations are advanced to the F3 bulk nursery
for further evaluation prior to head selection
the following year.
Trial conditions
The nurseries at Highmore were planted 3 inch
es deep into black ground with very dry top soil
on 9/21/99. Fall stand establishment was most
ly good except for few bare spots (due to fluffy
soil) in the CPT and AYT Red nurseries. Due to
the mild winter, very little winter injury was
observed. Plots were sprayed in early May with
0.5 pints Bronate per acre. Yield and agronomic
data are presented in Table 1 for the Crop
Performance Trial and in Tables 2 and 3 for the
Advanced Yield Trials.
Acknowledgements
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port of our wheat pathology programs (small
grains pathology and virology), the solid and
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Dakota Wheat Commission and the South
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ers in South Dakota.
Table 1. Grain yield means (bushels per acre) for the 2000 Winter Wheat CropPerformance Testing(CPT) Variety Trial.
ENTRY n 2 3 4 5 6 7 8 3 10 11 12 13 AVG
Quantum 7588 64.8 48.9 65.1 73.6 75.2 96.1 77.9 54.2 74.5 77.3 93.5 46.6 86.3 71.5
Quantum 9806 76.9 54.4 63.9 70.0 74.9 84.4 70.9 52.9 76.2 79.9 87.5 40.5 83.2 70.4
Quantum 7463 64.2 60.9 68.7 66.7 65.2 88.5 70.7 53.5 82.4 76.5 94.2 45.9 76.3 70.3
Quantum 7406 66.5 50.9 69.8 74.0 84.5 89.3 73.4 53.5 86.4 79.3 86.9 43.5 64.2 70.2
WESLEY 67.2 53.3 63.7 56.2 69.3 83.2 71.7 43.5 75.7 82.9 85.6 44.5 74.3 67.0
SD97457 66.0 51.8 56.7 57.5 70.5 85.2 75.0 52.1 80.7 62.3 86.0 45.8 76.8 66.6
ALLIANCE 62.6 50.1 62.0 63.6 70.5 91.1 66.7 53.4 70.9 72.6 85.6 44.5 69.5 66.4
VISTA 66.9 48.0 57.0 73.1 65.6 80.8 74.0 44.4 68.4 78.2 80.0 44.6 62.6 64.9
PLATTE 61.1 62.7 82.5 71.0 47.1 64.9
SD94149 75.9 49.3 56.1 56.7 68.2 80.5 67.5 43.6 69.2 74.0 86.4 40.8 67.0 64.3
TREGO 62.0 44.7 63.9 64.9 56.2 78.4 83.3 48.8 65.6 67.6 88.2 37.8 67.8 63.8
TAM107 62.0 43.7 51.4 63.3 69.8 79.7 73.4 50.1 79.6 70.6 77.5 46.3 58.1 63.5
NE94654 73.2 47.0 50.5 68.4 55.5 83.4 71.2 51.7 70.6 71.8 12£ 45.0 62.6 63.4
2137 58.5 42.0 59.2 59.2 66.1 77.9 71.5 37.1 81.8 69.0 84.1 44.9 71.5 63.3
SD97W604 70.4 50.2 55.6 56.6 69.0 78.5 59.9 42.2 81.0 59.8 82.1 46.7 70.7 63.3
MILLENNIUM 79.6 48.2 54.5 65.9 63.5 75.0 69.5 42.6 68.9 63.4 87.1 41.2 67.6 63.3
SD92107-3 71.1 45.7 55.6 64.6 62.0 77.4 67.4 48.7 70.6 73.2 78.9 38.1 64.2 62.9
NUPLAINS 70.3 51.8 49.4 55.0 68.9 76.5 68.1 42.2 77.1 66.2 86.4 41.0 69.8 62.8
SD95203 54.7 47.2 52.8 63.6 76.5 78.1 69.1 52.6 65.5 69.8 81.5 38.5 67.6 62.6
ARAPAHOE 66.3 45.7 55.0 64.0 73.5 80.9 62.1 42.8 65.1 67.6 77.8 44.0 67.6 62.5
NE95473 68.9 45.2 54.5 56.8 69.5 83.0 61.4 42.6 69.8 69.0 71.1 42.6 77.4 62.4
SD92107-5 66.8 45.4 53.9 65.4 59.9 71.9 70.5 44.8 66.5 71.5 80.0 35.9 78.9 62.4
KS96HW115 59.5 48.3 44.4 67.0 67.1 88.2 67.0- 38.9 73.4 73.7 74.8 42.2 62.0 62.0
SD97W624 65.4 42.4 56.7 57.6 57.9 74.6 64.6 46.4 67.3 66.2 82.6 44.4 72.6 61.4
CULVER 66.6 48.4 55.3 60.8 60.5 74.5 59.6 42.8 73.7 62.8 86.7 40.9 62.5 60.6
NE93613 73.1 47.4 49.7 61.3 66.6 80.6 66.4 42.3 68.7 66.2 66.3 37.1 60.6 60.5
SD97W609 59.7 42.8 55.8 62.5 62.0 74.8 66.5 41.1 76.8 54.7 68.5 43.0 67.7 59.7
NEKOTA 59.6 43.6 53.9 55.3 60.3 77.4 63.9 47.7 74.8 60.6 78.2 43.3 61.4 59.5
JAGGER 61.1 37.1 44.1 63.0 49.3 80.1 59.8 37.0 77.3 61.2 84.2 44.1 65.2 58.7
SD92107-1 55.5 41.6 50.5 58.2 61.5 81.4 64.2 36.4 65.9 66.5 75.2 38.1 66.5 58.6
WINDSTAR 73.9 43.4 51.4 62.5 56.6 78.4 66.0 34.9 62.0 67.3 74.1 33.7 52.8 58.2
HONDO 55.6 38.1 40.5 54.1 73.7 75.7 60.2 36.0 71.8 67.6 74.5 36.4 67.8 57.8
HARDING 67.1 45.7 50.0 63.1 52.9 69.9 61.7 45.8 62.5 65.9 72.6 36.6 59,8 57.5
CRIMSON 53.3 44.3 47.7 57.1 67.3 68.4 54.2 41.1 60.6 67.0 73.7 36.8 59.5 56.2
BETTY 63.9 47.2 50.5 52.1 54.3 73.5 57.4 35.6 64.0 59.5 72.6 42.7 62.3 56.2
TANDEM 49.9 40.3 56.4 64.5 62.2 72.4 60.8 44.9 56.6 59.2 78.6 37.0 60.1 56.1
SIOUXLAND 39.9 33.3 54.7 64.9 70.1 77.3 53.2 44.6 61.4 57.7 71.9 38.2 64.2 55.9
SD95218 53.7 36.1 47.7 56.9 71.3 75.0 54.1 39.0 58.4 74.3 67.8 34.6 52.2 55.5
COUGAR 43.1 36.8 51.1 53.4 60.3 64.6 53.2 33.5 64.2 64.8 70.1 41.5 62.8 53.8
HEYNE 64.9 37.0 44.4 44.9 55.1 72.2 55.1 28.0 69.2 60.3 62.6 41.2 64.2 53.8
RANSOM 43.8 40.0 42.8 59.3 53.6 66.8 59.1 42.5 60.0 67.3 68.1 34.5 54.8 53.3
SD93267 40.0 34.9 46.9 57.6 61.1 76.4 57.6 29.8 61.1 60.6 70.7 41.5 51.9 52.7
ROSE 58.1 36.2 36.9 70.1 45.2 64.3 53.7 44.9 58.9 64.5 64.8 35.2 45.0 52.1
SC0UT66 43.2 33.9 44.4 58.4 52.8 73.7 57.7 38.1 53.6 63.9 67.0 30.0 40.2 50.5
SEWARD 49.6 41.5 36.3 57.4 52.1 57.9 57.1 39.5 54.2 63.9 61.8 31.8 53.6 50.5
ROUGHRIDER 35.9 26.4 37.7 45.4 59.1 58.0 48.8 35.3 44.1 57.5 58.8 26.2 44.3 44.4
AVERAGE 61.1 44.2 52.6 61.0 63.7 77.4 64.5 43.3 68.6 67.5 77.3 40.2 64.4 60.4
LSD .05 § 7.4 6.6 10.4 9.7 15.5 6.8 7.6 8.7 8.3 12.1 10.0 5.7 14.0
CV(%) 8.6 10.6 14.1 11.3 17.4 6.3 8.4 14.3 8.3 12.8 7.9 9.9 13.4
HCode to NurseryNumber: 1 - Brookings; 2 - Platte;3 - Winner; 4 - Hayes; 5 - Martin; 6 - Oelrichs; 7 - Bison; 8 - Newell; 9 - Dakota Lakes(Pea stubble);
10- Wall;11- Highmore; 12- Dakota Lakes(Wheat stubble); 13- Selby.
§TheLSD (least significantdifference) is the minimum value bywhichtwo entries must differ in order for that differenceto be meaningful (and not due
to random chance alone). Ifthe difference between two entries is equal to or less than the LSD value, the entries are not statistically different.
The CV (coefficientofvariability) is a statistical measure of experimental error. Ingeneral, yield trials with a CV of 16% or greater are considered to
contain too much experimental error for reliable data interpretation.
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Table2. Means for Highmore 2000Advanced Yield Trial (AYT),
Hard Red Winter Wheat
Entry Grain Yield Test Weight Height Heading
(bu/A) (Ib/bu) (cm) (d)
Alliance 64.4 57.8 37.8 149.3
Arapahoe 67.8 57.3 41.2 149.3
Crimson 67.7 61.4 41.7 152.0
Harding 65.2 59.0 40.7 152.7
dagger 68.1 59.0 37.0 146.3
Nekota 60.0 58.6 36.5 147.0
Scout66 68.7 59.7 39.6 148.0
SD92107-1 llA 60.5 42.0 149.0
SD92107-2 75.9 60.0 42.2 152.0
SD92107-3 76.7 58.5 40.2 150.7
SD92107-5 111 58.6 42.2 154.0
SD92107-6 69.3 58.5 41.7 154.3
SD93267 68.9 60.5 43.2 147.7
SD94149 70.4 61.0 41.5 149.7
SD95203 64.4 58.8 37.8 149.7
SD95218 70.0 59.8 38.6 149.0
SD96129 60.7 58.5 43.3 148.7
SD96140 61.8 61.2 43.6 147.0
SD96306 74.8 59.9 41.2 149.0
SD97007 75.2 58.4 37.3 146.7
SD97049 84.2 59.1 35.7 147.0
SD97060 70.0 57.8 39.6 152.0
SD97088 64.8 57.9 41.5 151.0
SD97182 66.6 59.0 46.7 149.7
SD97250 111 57.5 39.9 150.0
SD97432 81.6 60.2 38.1 147.3
SD97448 77.1 60.6 40.2 148.3
SD97456 80.4 58.7 38.6 147.3
SD97457 76.7 60.6 38.1 146.7
SD97475 74.1 56.9 37.3 149.3
SD97524 75.6 59.5 38.6 148.0
SD97525 70.8 58.5 38.9 148.0
SD97529 96.8 58.5 38.6 152.3
SD97532 66.6 56.9 39.1 150.7
SD97533 78.9 57.7 40.2 148.7
SD97535 70.7 58.6 40.2 148.7
SD97538 82.7 59.1 38.2 148.0
TAM107 59.2 57.8 36.5 146.0
Tandem 64.0 59.6 38.8 149.0
2137 64.0 57.1 37.5 149.0
Average 71.4 59.0 39.8 149.2
LSD 18.9 1.5 2.0 1.7
C.V.(%) 16.2 1.5 6.2 0.7
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Table 3. Means for HIghmore 2000 Advanced
Entry Kernel Color Grain Yield Test Weight
(bu/A) llb/bu)
Arapahoe Red 75.6 58.8
Nekota Red 80.1 59.3
2137 Red 77.8 58.8
Jagger Red 71.5 59.3
Nuplains White 77.8 61.9
Heyne White 74.5 59.7
Betty White 69.6 58.0
KS96HW115 White 74.9 59.0
SD97W603 White 74.1 58.9
SD97W604 White 73.0 59.1
SD97W606 White 72.6 59.0
SD97W609 White 76.7 58.4
SD97W615 White 65.3 59.1
SD97W616 White 60.7 59.3
SD97W624 White 80.4 59.9
SD97W634 White 71.9 59.4
SD97W638 White 73.4 59.6
SD97W641 White 80.0 59.5
SD97W642 White 75.2 58.8
SD97W650 White 77.4 59.1
SD97W651 White 73.0 58.3
N97S078 White 76.0 59.1
N97S155 White 76.7 59.8
N97S194 White 74.9 58.6
N97S195 White 73.4 56.8
N97S209 White 73.4 58.7
N97S273 White 73.7 57.3
N97S281 White 77.1 57.9
N97S290 White 67.0 58.0
N97S343 White 81.5 59.5
Average 74.3 59.0
LSD.05 12.0 2.2
C.V.(%) 9.7 2.1
CentralCropsand Soils HesearchStationProgressReport2000
• 40 •
Oat Research
Dale Reeves and Lon Hall
The most important characteristics for oat vari
etal release are yield, yield stability, and test
weight; however, there may be several factors
that will contribute to the increase of these
characteristics. Genetics, lodging resistance.
Barley Yellow Dwarf resistance, crown rust, and
stem rust resistance all contribute to increased
yield and test weight. Some other characteris
tics that are considered when releasing a variety
are hull percent, high protein, high oil, low oil,
plant height, maturity, hulled or hulless, and
hull color.
Consumers require different characteristics for
specific needs. Several millers want a high pro
tein; the livestock producer wants a high oil,
high protein, and tall variety. The racehorse
industry wants a white-hulled variety.
The Tri-State regional nursery is grown at the
Highmore Research Station to see how lines
respond in a drier environment. The Tri-State
nursery is made up of 30 lines and 6 checks.
The 30 lines consist of 10 advanced lines each
from Minnesota, North Dakota, and South
Dakota. The best lines will be entered in either
the Uniform Early Nursery (UEO) or the
Uniform Midseason Nursery (UMO) the follow
ing year.
The UEO is a regional nursery made up of 28
early maturing lines from breeding programs
across the U.S. We entered three lines this year;
out of the three, one looks very promising for
release. Compared to Don, SD97525 has better
test weight, higher yield potential, better crown
rust resistance, and a similar maturity.
The UMO is made up of 32 advanced medium
and late maturing lines, usually one to three
lines from each of the participating state and
Canadian breeding programs. (We had three
lines.) SD96024 is the most promising line in
the UMO, it was the highest yielding line in
UMO tests in South Dakota and the highest
yielding line in the Standard Variety Oats
Trials.
Data collected from the regional nurseries pro
vide valuable information needed for varietal
release and germplasm selection for crossing in
our program. The most advanced lines in the
regional nurseries are simultaneously tested in
the Standard Variety Oat trials across the state.
Plant breeding is a long, drawn out process.
Bulk breeding takes, on average, at least 10
years from initial cross to varietal release.
It can be speeded up a couple years by the sin
gle-seed descent method, which involves two
extra generations in the greenhouse. Seeds are
hand picked from bulk lines (segregating cross
es) on basis of color, kernel size, kernel shape,
busted tip (thin hull), and in the case of hulless
oats a large, hairless, white groat. In the fall
greenhouse, 110 selected seeds per cross are
planted in two 4 x 4-inch pots; the plants are
inoculated twice with several crown rust
strains; and susceptible plants are discarded.
The idea is to skew the population for desired
characteristics before they reach the yield plots.
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A single seed from each plant is harvested;
these seeds are planted one to a pot in the
spring greenhouse. The seeds from these single
plants are planted in a 5 x 5-foot yield plot
about the first of May.
It is possible to have yield plots 2 years after the
initial cross is made when we use the single
seed descent method. However, we don't want
to put all our eggs in one basket, so a combina
tion of the hulk and single seed descent meth
ods seems to work well.
For every oat variety released, there are
approximately 40,000 non-segregating lines
evaluated.
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2000 South Dakota Sunflower Hybrid Performance Trials
Kathleen Grady
Oilseed Breeder and Extension Specialist
Lee Gilbertson
Senior Ag Research Technician
Fee trials of commercial oilseed and non-
oilseed (confection) sunflower hybrids were
planted at Highmore and three other South
Dakota locations in 2000. The purpose of the
trials was to provide growers with unbiased
performance information to assist with hybrid
selection. Entries in the commercial oilseed
sunflower trials included both traditional oil
hybrids and NuSun (mid-oleic) hybrids.
Plots at all locations consisted of two rows 24
feet long and spaced 30 inches apart. The plot
layout was in a randomized complete block
design with four replications at each location.
The experiments were randomized for a nearest
neighbor's statistical analysis, which removes
effects of field trends.
All plots were overseeded and thinned. Stands
were poor at Highmore due to a high incidence
of downy mildew disease. Where excess plants
were present, oilseed plots were thinned to a
plant population of approximately 17,000
plants/A and non-oilseed plots were thinned to
approximately 16,000 plants/A. Plants systemi-
cally infected with downy mildew were prefer
entially removed during thinning.
Dry conditions prevailed throughout most of
the growing season. Precipitation at Highmore
was about 55% of normal for June through
September.
Unfortunately, no reliable data for making
hybrid comparisons were obtained from the
Highmore plots. Downy mildew disease,
lodging, and moisture stress caused too much
variation in the traits measured to give mean
ingful results.
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